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FalURE MODES EFFECTS ARALYSIS (FMEAY — NON-CIL HARCWARE
. ) NUMBER: M&~1NA-EQM-X

SUBSYSTEM NAME: ECLEE - EXTERNAL AIALOOH

_REVISION: 2 B/15/95
PART NAME FART NUMEER
VENDOR NAME VENDGR NUMEER
LHELS - GAP, FRESSURE M Z250=-0004=-0010

CARELTON TECHNOLOGIES ATEF-2001-7F

- : PART DATA

EXTENDED DESCRIPTION OF PART UNDER AMALYSIS:
EXTEANAL AIRLOCK AFT HATCH EQUALIZATION YALVE PRESSURE CAP-

REFEREMCE DEEIGNATORS:

GUANTITY OF LIKE [TEMS: 2 . . . .-

TWO -

FUNCTION: -

CaPS ONTO EQUALIZATION VALVE TO PROVIDE SECONDARY PROTECTION FOR
INTERANAL LEAKASE ACROSS EXTERNAL AIRLOCK AFT HATCHK.

REFERENCE POCUMENTS: MO72-593835

-
~—
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| PALURE MODES EFFECTS AHALYSIS (FMEA) — NON-CIL FALLURE MODE
| NUMEER: MB-1MR-EDD6- 03

. - S ~ REVISION® 2 Sf15/05
SUBSYSTEM NAME: ECLES - EXTERNAL AIRLOCK '
LAU: CAF, EQUALIZATION VALVE PRESSURE CAIMCALITY OF THIS
| [TEM NAME: CAP, EQUALIZATION VALVE PRESSURE FAILURE MQDE; 1R3
FAILURE MODE:
INABILITY TO REMOVE

MISSION PHASE:
o0 C-DREIT

VEHICLE/PAYLOADYKIT EFFECTIVITY: 104 ATLANTIS

CAUSE: -

CONTAMINATION, PHYEH:AL BINDINGJAMMING, CGFIHDEIDN VIBRATION, MECHANICAL
SHOCK

CRITICALTTY 1A DURING INTAST ABRDRT OMLYT ND

CRIMCALITY 1R2 DURING INTACT ABDRT OMLY (AVIONICS ONLY)? hifA- -

REDUHDANCY SCREEN &) FASE

| ' B} N/A
£} PASS
PASS/FAIL RATIONALE: : - -
A _
B}

| MA - AT LEAST TWO REMAINING PATHS ARE DETECTASLE IN FLIGHT, o =
O ' )

METHOD OF FAULT DETE':'I"ION.
PHYSIG-&L OESERVATION -

CORAECTING AGTION: MIF 1 - GREW GOULD UTILIZE REDUNDANT EQUALIZATION .
YALVE T EQUALIZE PHESSURE SETWEEN EXTERNAL AIRLOGK AND SPACELAB.
MULTI-MIA - CAEW COULD UTILIZE: {1} REDUNDANT EQUALIZATION VALYE ON
EXTERNAL AIRLOCK AFT HATCH. (2] INTEANAL AIRLOCK DEPRESSURIZATION VALVE, OR
(3) EVA °G” HATCH EQUALIZATION VALVES TO EQUALIZE AIRLOGK/OUTSIDE PRESSURE.

REMARKS/RECOMMENDATIONS:

EXTERNAL AIRLOCK AFT HATCH SHOLLD NOT BE OPENED IF PRESSURE BETWEEN
EXTERNAL AIRLOGCK AND SPAGELAS TUNNEL CANNOT BE EQUALIZED (MIR T).
EXTERNAL AIRLOCK AFT HATGH CAN BE USED FOR EVA PURPOSES (MU TI-MIR).
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_| FAILURE MODES EFFECTS ANALYSIS (FMEA) — Nnu-c:u. FAILUBRE MCDE - IR
. . NUMBER: MB-1MA-EQDE- 02 ;

+ FAILURE EFFECTS -

(&) SURSYSTEM: i .
LOSS OF ONE EQUALIZATION VALVE. RATE OF PRESSURE EQUALIZATION ACRDSS
EXTERNAL AIRLOCK AFT HATCH REDUCED. LOSE OF CAPABILITY TO EOUALIZE
PRESSLIRE ACROSS THE EXTERNAL AIRLOCK AFT HATCH IF UNABLE TO FiEMDVE CAP
ON BOTH EQUALIZATION VALVES,

.
{8} INTERFACING SUBSYSTEM{S):
NG EFFECT ON OIRBITER INTERFACING SUBSYSTEMS.

(C) MISSION: S :

VIR 4 - NO EFFECT FIRST FAN UIRE. SECOND vALVYE FAILLIRE WILL PRECLUDE
SPACELAR OFERATIONS. T

MULTEMIR - NO EFFECT ON A NOMINAL MISSION,

{0} CREW, VEHICLE, AND ELEMENT{S):

MIF 1 - NO EFFECT ON GREW QR VEHICLE. _
MULTI-MI® - NO EFFECT UNTIL ALL MEANS OF EQUALIZING EXTERMAL AIRLOGK AND
OUTSIDE ATMOSPHERE IS LOST.

{E} FUNCTIONAL CRITICALITY EFFECTS:
FIRET FAILURE {INABILITY TO REMOVE CAP FROM FIF.S‘I' EOUALIZATION YALVE] - RATS
OF PEESSURE EGUALIZATION ACROES EXTERMAL AIRLOSK AFT HATCH REDUCED.
SECOND FAILURE (INABILITY TO AEMOVE CAP FROM SECDND EQUAL IZATION VALVE):
MIR 1 - LOSS OF CAFABILITY TO EQUALIZE PRESSURE BETWEEN EXTERNAL ARLDCK
. AND SPAGCELER. POESSIBLE LOSS OF MISSION OBECTIVES ASSDCIATED WITH - -
EPASELAER IF SECOND FAILURE OCCURE PRIOA TD COMPLETION OF SPACELAR .
ACTIVITIES - CRIMGCALITY 2R3 CONDITIGN. )
MULTEMIR - INABILITY TO VENT DUT EKTEHHA. ABLOGCR, PHEEEUHE THFIDLIEH THESE
- " | VALVES,
THIRD & FOURTH FAILURES (INABILITY TO DFEN BOTH EQUALIZATION VALYES c:rh.' EVA -
“o* HATCH) - INABILITY TO VENT OUT TUNNEL ADAFTER PRESSURE THEQUEH THEEE
VALYES (MULTI-MIR):
FIFTH FAILURE (NTERNAL AIRLOCK DEPHESSUHEAHDM VALVE F#.ILS TO OPEN) -
LOSS OF CARABILITY TO EQUALIZE PRESSURE BETWEEN ODRS AND QUTSIDE
ENVIRONMENT. FAILURE TO EQUALIZE PRESSURE WL PRECLUCE OPENING OF
TUNNEL ADAPTER "i* HATGH AND EXTERNAL AIRLOCK ART HATCH RESULTING. (N THE
IMABILITY TO PEAFORM AN EVA (MULTI-MIF). )
- SIXTH FAILURE (FAILURE NECESSITATES AN EVA TO CORRECT A CRIT 1 CONDTTION] - ' -
POSSIBLE LOSS OF CREW AND VERICLE - CRITICALITY 1R3 CONDITION (MULTI-MIRA).

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (F): 2R3

' (F) RATIONALE FOR CAITICALITY DOWNGRADE: - S
NONE." CRIICALTY IS BEING UPGRADED TO A 1R3 BASED ON INABILTTY TO PERFURM A
CONTINGENCY EVA WHEN REQUIRED.

- TIME FRAME - -

TIME FROM FAILUAE TO CAMCAL EFFECT: HOURS TO DAYS

| TIME FROM EAILURE DCCURAENCE YO DETECTION: SECONDS
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.‘ - | - FAILURE MODES EFFEGTE ANALYSIS {FMEA] NOH-CIL FALURE MODE . -
. . NUMBER: MB-1MR-E006:03

| TIME FHGM DEI'ECTICIH TO COMPLETED CORRECTIVE ACTION: SECCI'NDQ TI'-.'.'I MINUTES

IS TIME FIEDUIT-lEE TO IMPL“‘HEHT CGHHEETIVE AETI!E‘IN LEEE THAN 'I'IME T'D EFFECT‘?
¥EB

AATIONALE FOR TIME TO CORRECTING ACTION VW5 TIME TO EFFECT:

CREW WOULD HAVE ENCUGH TIME TG OPEN EVA "C* HATCH EQUALIZATION VALVES
UR INTERANAL AIRLOTK MANUAL DEFEESS YALVE TR EQUALIZE PRESSURE TO THE
OUTSIRE ATMOSPHERE DEFQRE THE NEED FOR CONTINGENGY EVA BECAME
CATAETROPHIC.

HAZARDE REFORT NUMEBER(S): DM 10HADE{F)

HAZARDIS) DESCRIPTION:
EvaA HAZARD.
= APPROVALS -
PRODUGT ASSURANCE ENGR. : M W.GUENTHER P & Aw-&
DESIGN ENGINEER T K. KELLY . .
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